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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a control method for a starter 
of an internal combustion engine capable of solving a conventional 
problem and to provide its control device. 

SOLUTION: The starter is provided with a drive train control device 
having a means reading and evaluating driving parameters and a target 
quantity of an operating means between a start process and a stop 
process is set by the drive train control device. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electric drive system by which an electric rotating machine is combined through an internal combustion engine's 
crankshaft, direct, or transmission at least, With the controllable clutch with said crankshaft by which friction association is carried 
out, and the internal combustion engine which has built-in sensor equipment which detects an actuation parameter An actuation means 
to change the sensor and the actuation parameter of the component of starting system which detect the actuation parameter attached to 
the component, It is the control approach of an internal combustion engine's starting system of ****(ing). Said starting system The 
control approach of the starting system characterized by what it has the drive train control unit equipped with a means to read and 
evaluate said actuation parameter, and the amount of targets of the actuation means between said start-up strokes and said halt strokes 
is set up for by said drive train control unit. 

[Claim 2] It is the control approach of starting system according to claim 1 that said clutch is a friction clutch and friction association 
of said friction clutch is characterized by electric rotating-machine control, the electrohydraulic control, or the thing done for an oil 
pressure control with a drive train control unit. 

[Claim 3] The control approach of the starting system according to claim 2 characterized by what said clutch is opened for in said halt 
stroke according to a crankshaft include angle, an engine speed, and engine temperature so that said crankshaft may arrive at the halt 
location which can light combustion within a cylinder after predetermined rotation at the time of restart. 
[Claim 4] Said halt location is an approach according to claim 3 characterized by what predetermined torque is transmitted to a 
crankshaft and attained for by actuation of an electric rotating machine and a clutch after a halt of an internal combustion engine. 
[Claim 5] Control of said start-up stroke is a process which controls the torque of a crankshaft through said clutch. Process which 
controls the rotational frequency of said electric rotating machine It is the control approach of starting system given in any 1 term 
among claims I, 2, and 3 characterized by having the process which controls the actuation condition of said transmission, or the 4th 
term. 

[Claim 6] The control approach of the starting system according to claim 5 characterized by what target crankshaft torque is calculated 
according to an engine speed, a crankshaft include angle, and engine temperature, and is set up for to transmission. 
[Claim 7] In order to compute the target rotational frequency (n_em_soll) of said electric rotating machine, the desired value (Dp_soll) 
of revolution pulse potential is [Equation 1]. 

Dp_sott = (n_ge-7i_Start)>tfteta_eas 9 

It is determined based on the formula of however, (a n_ge:transmission input rotational frequency, a n__Start: internal combustion 
engine's starting speed, and the moment of inertia of a theta_eas: electric drive system), and the target rotational frequency (n_em_soll) 
of said electric rotating machine is the following formulas [several 2]. 

n_em_sdll t S + n startX 

\^theta_eas "~ J 

(i): The control approach of the starting system according to claim 5 characterized by what is computed by the transmission change 
gear ratio. 

[Claim 8] Said revolution moment of inertia (theta_eas) is the following formulas [several 3]. 

theta_eas = theta_welle +theta_em*i 2 + theta_ge* 

The approach according to claim 7 characterized by what is computed by however, (the revolution moment of inertia of a 
thetawelle: shaft, the revolution moment of inertia of a theta_em:electric rotating machine, and the revolution moment of inertia of the 
part strongly combined with the shaft of theta_ge: transmission). 

[Claim 9] The 1st stroke before said start-up stroke transmits torque to a crankshaft through a clutch from an electric rotating machine, 
the 3rd stroke by reaching the idling engine speed of the 2nd stroke accompanying initiation of torque transmission, and an internal 
combustion engine — since — the inside of claims 1 , 2, 3, 4, 5, 6, and 7 characterized by what is divided into the becoming 
continuation stroke, or the 8th term — the control approach of starting system given in any 1 term. 

[Claim 10] The control approach of the starting system according to claim 9 characterized by what a fuel is injected for in said 1st 
stroke in front of the injection valve of the cylinder which performs the next combustion according to run-down recognition. 
[Claim 1 1] The control approach of the starting system according to claim 9 characterized by what a neutral location is inserted for 
within transmission in said 1st stroke. 

[Claim 12] The control approach of starting system according to claim 9 that a centrifugal force is characterized by what is accelerated 
to a rotational frequency by the electric rotating machine in said 1 st stroke. 

[Claim 13] Said engine speed is the control approach of the starting system according to claim 12 characterized by what is set up 
according to engine temperature. 

[Claim 14] the inside of the cylinder chosen in said 2nd stroke - fuel/air - the control approach of the starting system according to 
claim 9 or 1 0 characterized by what gaseous mixture is lit for. 

[Claim 15] The control approach of the starting system according to claim 9 or 12 characterized by what torque exchange is performed 
for by the electric rotating machine in said 2nd stroke. 

[Claim 16] The control approach of the starting system according to claim 9 or 12 characterized by what braking of a centrifugal force 
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is performed for by the clutch in said 2nd stroke according to the characteristic curve of the set-up engine speed. 

[Claim 1 7] The control approach of the starting system according to claim 9 characterized by what the actuation mode of an electric 

rotating machine is switched for to AC-dynamo actuation in the 3rd stroke. 

[Claim 18] It is the control approach of starting system given in any 1 term among claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,12, 13, 14, 15, 
and 16 characterized by what the hydraulic pump which said clutch has and does not depend for said actuation means on an engine 
speed with oil pressure is used for, or the 17th term. [ controllable ] 

[Claim 19] The control approach of the starting system according to claim 9 or 18 characterized by what a hydraulic pump operates in 
said 1st stroke. 

[Claim 20] Said transmission is the control approach of starting system given in any 1 term among claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 1Q 
11, 12, 13, 14, 15, 16, 17, and 18 which are fluid type converters and are characterized by what a hydraulic pump is used for as an 
actuation means, or the 1 9th term. 

[Claim 21] The control approach of the starting system according to claim 9 or 20 characterized by what the hydraulic oil of a 
converter is sucked out by the hydraulic pump in said 1 st stroke, and is again supplied to a converter in said 3rd stroke. 
[Claim 22] The electric drive system of centrifugal-force start up by which an electric rotating machine is combined through a shaft, 
direct, or transmission at least, The controllable clutch between an internal combustion engine's crankshaft and said crankshaft which 
carries out friction association, With the internal combustion engine having the built-in sensor equipment which detects an actuation 
parameter In the starting system of the internal combustion engine which has the actuation means which enables change of the 
actuation parameter of the component of the sensor which detects the actuation parameter attached to the component, and starting 
system Said starting system is starting system characterized by what it has a drive train control unit possessing the means for setting up 
the amount of targets of a means to read and evaluate an actuation parameter, and the actuation means between said start-up strokes 
and said halt strokes for. 

[Claim 23] Said clutch is starting system according to claim 22 with which it is a friction clutch and is characterized by the thing 
controllable [ with friction association of said friction clutch like an electric rotating machine / electric oil pressure ] in oil pressure or. 
[Claim 24] Starting system according to claim 23 characterized by what the controllable hydraulic pump is formed for regardless of 
the engine speed in order to supply said oil pressure. 

[Claim 25] Said transmission is starting system given in any 1 term among claims 22 and 23 characterized by what is been a 
multistage automatic transmission, a fluid type converter, or automatic change-over transmission, or the 24th term. 
[Claim 26] Said hydraulic pump is starting system according to claim 25 characterized by what is been the actuation means of a fluid 
type converter. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a detail further about the control approach of starting system, and its equipment at the 

control approach of the starting system in an internal combustion engine, and its equipment. 

[0002] 

[Description of the Prior Art] Three kinds of starting system is known in the former. The principle common to such starting system is 
that the force is supplied to an internal combustion engine's crankshaft from an electric rotating machine. 
[0003] First, the 1 st equipment is electric-type starting system with which the small gearing (start-up pinion) is attached on the 
armature shaft. In the case of start up, a pinion engages with the ring gear of a motor flywheel, and this starting system is rotated. 
[0004] The 2nd equipment is a start-up AC dynamo which has direct start up. It is strongly combined with the crankshaft, and during 
actuation of an internal combustion engine, this start-up AC dynamo is driven as an AC dynamo, and is driven as a start-up motor in 
the case of an internal combustion engine's start up. 

[0005] The 3rd equipment can put an internal combustion engine into operation with a very small dc-battery output by raising a 
centrifugal force to a high .engine speed with an electric rotating machine (centrifugal-force start up). Then, the rotational energy of a 
centrifugal force is transmitted to an internal combustion engine by closing a clutch quickly. However, since the time amount which it 
takes between start-up strokes is comparatively long as the whole, this start up is not suitable for start-up-halt actuation of the latest car 
concept. 

[0006] In order to shorten start-up time amount (namely, time amount after starting start up until it reaches an idling engine speed), the 
run-down recognition at the time of stopping an internal combustion engine is developed. The include angle of a cam shaft is detected 
by this run-down recognition, and the cylinder of the internal combustion engine which can burn at an early stage most based on the 
include angle of a cam shaft is determined. 

[0007] In the conventional approach, although the location of a crankshaft is extremely detected by accuracy by the suitable sensor, 
since the required reference mark does not fully exist, the location of a cam shaft cannot be defined good at least. In this case, about 
the Prior art, when using the so-called quick start-up detection wheel, it is shown clearly for the first time that more positive fixing of a 
cam shaft becomes possible through combination with the position signal of a crankshaft (when this reference mark passes a suitable 
sensor). By this approach, a crankshaft must rotate one time thoroughly at least. 

[0008] Thus, when the location of a cam shaft is memorized according to run-down recognition and it starts an internal combustion 
engine after stopping an internal combustion engine, 1st sequential injection is performed within the cylinder which can burn at an 
early stage most. 
[0009] 

[Problem(s) to be Solved by the Invention] However, with the 1 st equipment of the above, there is a problem that noise generating in a 
start-up stroke is troublesome, short [ the whole actuation period which can be attained especially ]. 

[0010] Moreover, with the 2nd equipment, since start-up energy required for start up is comparatively high, it has the problem that a 
dc-battery output [ at least ] higher than usual is required. Therefore, in order to have to accept it with a start-up AC dynamo and to 
have to supply high start-up energy, the dimension of a start-up AC dynamo must be designed greatly. For this reason, difficulty may 
be brought about about assembly space. Furthermore, this start-up AC dynamo has the problem of being an excessive dimension, in 
order to start a warm internal combustion engine required for actuation. 

[001 1] Moreover, with the 3rd equipment, when a connection gear stage and the car which has the closed clutch roll, for example or it 
slides also after termination of run-down recognition, a location may change further. With the usual sensor technique, generally, since 
a hand of cut is undetectable, the engine location called for as a whole and a actual engine location shift mutually, and it may make 
quick start up difficult. 

[0012] Therefore, the technical problem of this invention is in the thing which can solve the above-mentioned conventional trouble 
and for which new, the control approach of an internal combustion engine's improved starting system, and its control unit are offered. 
[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in invention according to claim 1 The 
electric drive system by which an electric rotating machine is combined through an internal combustion engine's crankshaft, direct, or 
transmission at least, With the controllable clutch with said crankshaft by which friction association is carried out, and the internal 
combustion engine which has built-in sensor equipment which detects an actuation parameter An actuation means to change the sensor 
and the actuation parameter of the component of starting system which detect the actuation parameter attached to the component, It is 
the control approach of an internal combustion engine's starting system of ****(ing). Said starting system It has the drive train control 
unit equipped with a means to read and evaluate said actuation parameter, and the control approach of starting system that the amount 
of targets of the actuation means between said start-up strokes and said halt strokes is characterized by what is set up by said drive 
train control unit is offered. 

[0014] In invention given in this paragraph, since starting system has the drive train control device equipped with a means to read and 
evaluate an actuation parameter and the amount of targets of the actuation means between a start-up stroke and a halt stroke is set up 
by the drive train control device, a start-up stroke can be performed more certainly. 

[0015] moreover, invention according to claim 2 -- like - said clutch - a friction clutch - it is - friction association of said friction 
clutch — a drive train control unit — electric rotating-machine control and an electrohydraulic control — or an oil pressure control is 
carried out - it needs - if constituted, transfer torque is controllable through a friction clutch. If a hydraulic pump is used at this time, 
for example, since it drives in oil pressure, since oil pressure can be generated regardless of an engine speed, it is effective. In this 
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case, the hydraulic pump itself can control a drive train control unit. 

[0016] Moreover, since you can make it open a clutch when friction of an internal combustion engine and the compression moment 
are known in using a friction clutch in order to perform run-down recognition, in case an internal combustion engine stops, he can 
occupy the optimal location for start up. That is, when restarting, a revolution of a crankshaft can be lessened as much as possible, and 
combustion can be lit within a cylinder. Furthermore, pendulum motion of an internal combustion engine is prevented by controlled 
de**. 

[0017] Moreover, like invention according to claim 3, so that said crankshaft may arrive at the halt location which can light 
combustion within a cylinder after predetermined rotation at the time of restart in said halt stroke, said clutch is opened according to a 
crankshaft include angle, an engine speed, and engine temperature — it needs, if constituted In case an internal combustion engine is 
newly put into operation, it can consider as the halt location where a crankshaft is able to light combustion within a cylinder after the 
fewest possible rotation. Furthermore, since a clutch is opened, pendulum motion of an internal combustion engine's cam shaft is 
prevented, and run-down recognition is improved. Moreover, at the time of a halt of an internal combustion engine, when it is not the 
optimal location, it can also position after a halt of an internal combustion engine with a controllable clutch and a controllable electric 
rotating machine. Next, since a clutch is opened in order to prevent sliding of a car, or the rotation at the time of rolling, the halt 
location recognized or adjusted on the occasion of an engine shutdown is maintained, without being changed. 
[0018] moreover, like invention according to claim 4, after a halt of an internal combustion engine, predetermined torque is 
transmitted to a crankshaft and said halt location is attained by actuation of an electric rotating machine and a clutch - it needs — if 
constituted, a halt stroke can be controlled and a desired location can be made to stop a cam shaft 

[0019] moreover, control of said start-up stroke has the process which controls the torque of a crankshaft through said clutch, the 
process which controls the rotational frequency of said electric rotating machine, and the process which controls the actuation 
condition of said transmission like invention according to claim 5 — it needs — it can constitute. 

[0020] moreover, like invention according to claim 6, target crankshaft torque is calculated according to an engine speed, a crankshaft 
include angle, and engine temperature, and is set up to transmission — it needs — it can constitute. 

[0021] Moreover, like invention according to claim 7, in order to compute the target rotational frequency (n_em_soll) of said electric 
rotating machine, the desired value (Dp_soll) of revolution pulse potential is [0022]. 
[Equation 4] 

Dp_soll = (n_ge - n_ Start) * theta_eas 9 

[0023] It is determined based on the formula of however, (a n gertransmission input rotational frequency, a n_Start:internal 
combustion engine's starting speed, and the moment of inertia of a theta_eas: electric drive system), and the target rotational frequency 
(n_em_soll) of said electric rotating machine is the following formulas [0024]. 
[Equation 5] 

n_em_sdll = tS f*- wg +„ StartX 
- . \theta_eas ~~ / 

[0025] (i) - it is computed by :transmission change gear ratio - it needs - it can constitute. 

[0026] Moreover, said revolution moment of inertia (theta_eas) is the following formulas [0027] like invention according to claim 8. 
[Equation 6] 

theta_eas = theta_ welle + theta_ em • i 2 + theta_ ge, 

[0028] it is computed by however, (the revolution moment of inertia of a theta_welle: shaft, the revolution moment of inertia of a 
theta_em: electric rotating machine, and the revolution moment of inertia of the part strongly combined with the shaft of 
theta_ge:transmission) — it needs — it can constitute. 

[0029] Like invention according to claim 9, moreover, said start-up stroke The 1 st stroke before transmitting torque to a crankshaft 
through a clutch from an electric rotating machine, the 2nd stroke accompanying initiation of torque transmission, and the 3rd stroke 
by reaching an internal combustion engine's idling engine speed — since — it is divided into the becoming continuation stroke — it 
needs — if constituted, since an internal combustion engine's reserve location can be determined before a start-up stroke, it is adjusted 
to a suitable start-up location. Therefore, since rotational frequency md_eas is transmitted to an internal combustion engine's 
crankshaft by driving an electric rotating machine and a clutch suitably, a suitable front revolution or the counterrotation of a 
crankshaft is performed. 

[0030] moreover, in said 1st stroke, a fuel is injected like invention according to claim 10 in front of the injection valve of the cylinder 
which performs the next combustion according to run-down recognition — it needs — if constituted, a start-up stroke can be performed 
promptly. In addition, this is because the 1st fuel injection period continues often for a long time. In addition, injection of a fuel is 
performed before the injection valve of a suitable cylinder like before after the first combustion in this case. 

[003 1] moreover, in said 1st stroke, a neutral location is inserted within transmission like invention according to claim 11 — it needs — 
it can constitute. 

[0032] moreover, in said 1st stroke, a centrifugal force is accelerated to an engine speed by the electric rotating machine like invention 
according to claim 12 — it needs - if constituted, in using centrifugal-force start up, only the centrifugal force of an oscillating disk is 
accelerated, and after becoming the engine speed set up beforehand, it closes a clutch sufficiently quickly. Furthermore, when only 
between until an internal combustion engine reaches the starting speed set up beforehand closes a clutch first, for example, the closing 
stroke itself can be controlled and performed, and friction association without a slip is forced until it results in an internal combustion 
engine's idling engine speed. 

[0033] moreover, said engine speed is set up like invention according to claim 13 according to engine temperature — it needs - if 
constituted, when engine temperature is high, torque required for start up will decrease, when the viscosity of oil is increasing. Instead, 
although it is also accelerable to the engine speed of immobilization, the closing time amount of a clutch changes. Furthermore, by 
closing only between until an internal combustion engine reaches in a clutch the starting speed set up beforehand, for example, the 
closing stroke itself can be controlled and performed, and friction association without a slip is forced until it results in an internal 
combustion engine's idling engine speed. 

[0034] moreover, the inside of the cylinder chosen in said 2nd stroke like invention according to claim 14 — fuel/air — gaseous mixture 
is lit — it needs — if constituted — the crankshaft only rotated the halt location as few as possible — it is — the inside of one cylinder of 
an internal combustion engine — an air-fuel — it is chosen so that gaseous mixture may be lit. 
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[0035] moreover, in said 2nd stroke, torque exchange is performed by the electric rotating machine like invention according to claim 
15 — it needs — if constituted, a high revolution of an internal combustion engine is supportable with an electric rotating machine, even 
after a clutch is closed thoroughly. This exchange is preferably ended with the 3rd stroke, when an internal combustion engine reaches 
idling-engine- speed n_ll. From this event, an electric rotating machine can be switched to AC-dynamo actuation. 
[0036] moreover, in said 2nd stroke, braking of a centrifugal force is performed by the clutch like invention according to claim 16 
according to the characteristic curve of the set-up engine speed — it needs — the case where an internal combustion engine will be 
started according to a centrifugal force if constituted — the 1st stroke — setting — a centrifugal force - first — Event T — rotational 
frequency n_Schliess accelerates for the first time from 0. If energy is fully stored in the centrifugal force to rotate, a clutch will be 
closed gradually and an internal combustion engine will rotate (initiation of the 2nd stroke). Then, a clutch is closed thoroughly and 
the rotational frequency of a centrifugal force and an internal combustion engine is in agreement. This is premised on the ability to 
make a clutch close promptly enough, and, in the electric oil pressure-actuation like an electric rotating machine or, it is guaranteed. In 
order to supply sufficient oil pressure force even when actuation of a clutch is performed with oil pressure, of course, and the internal 
combustion engine has stopped, the hydraulic pump which is unrelated to engine-speed n_m must be formed, therefore, a hydraulic 
pump — already — an early stage — especially — an electric rotating machine — it must operate exactly at the time of start up. Thus, 
sufficient oil pressure force for making a clutch close promptly is brought about. 

[0037] moreover, in the 3rd stroke, the actuation mode of an electric rotating machine is switched to AC-dynamo actuation like 
invention according to claim 17 — it needs - if constituted, after reaching an idling engine speed, it can end, and exchange of an 
electric actuation system can start injection of a fuel, when an electric rotating machine carries out a high revolution, and can shorten 
start-up time amount. This is because this stroke has many these cases comparatively long. After the first combustion, injection of a 
fuel is performed in front of the inlet valve of a suitable cylinder like before. 

[0038] moreover, the hydraulic pump which said clutch has and does not depend for said actuation means on an engine speed with oil 
pressure is used like invention according to claim 18 — it needs - if constituted, even when the internal combustion engine has 
stopped, sufficient oil pressure force can be supplied. [ controllable ] Therefore, as for a hydraulic pump, sufficient oil pressure force 
especially for [ of an electric rotating machine ] making a clutch close promptly, since it operates exactly at the time of start up is 
brought about at an early stage. 

[0039] moreover, in said 1st stroke, a hydraulic pump operates like invention according to claim 19 — it needs — [0040] which will be 
premised on the ability to make a clutch close promptly enough if constituted, and is guaranteed in the electric oil pressure-actuation 
with it like an electric rotating machine or moreover, like invention according to claim 20, said transmission is a fluid type converter 
and a hydraulic pump is used as an actuation means — it needs - if constituted, a hydraulic pump 28 can suck a hydraulic oil out of a 
converter in the 1st stroke. Since it can do as [ buffer / braking which follows a high revolution and it of a centrifugal force by this / by 
the loss in a converter ], it is effective. When an engine reaches an idling engine speed, a hydraulic oil is filled with the suitable 
approach for a converter for the first time. 

[0041] moreover, like invention according to claim 21, in said 1st stroke, the hydraulic oil of a converter is sucked out by the hydraulic 
pump, and is again supplied to a converter in said 3rd stroke — it needs — if constituted, when an internal combustion engine reaches 
idling-engine-speed njl, a hydraulic oil will be filled with the suitable approach for a converter for the first time (the 3rd stroke), and 
start up of a car will be attained. During transit, the pressure flow and the volume style of a hydraulic oil can be fitted to the actual 
need of transmission with a hydraulic pump. When using the hydraulic pump independent of an engine speed, it is effective, if a 
hydraulic pump is driven before an internal combustion engine reaches starting speed. That is, it can ask for actuation preparation 
being completed at the time of start up of an electric rotating machine, and in order to make a clutch close quickly by that cause, 
sufficient oil pressure force can be used. 

[0042] The electric drive system of centrifugal-force start up by which an electric rotating machine is combined through a shaft, direct, 
or transmission at least like invention according to claim 22 in order to solve the above-mentioned technical problem, The controllable 
clutch between an internal combustion engine's crankshaft and said crankshaft which carries out friction association, With the internal 
combustion engine having the built-in sensor equipment which detects an actuation parameter In the starting system of the internal 
combustion engine which has the actuation means which enables change of the actuation parameter of the component of the sensor 
which detects the actuation parameter attached to the component, and starting system The starting system characterized by what said 
starting system has a drive train control unit possessing the means for setting up the amount of targets of a means to read and evaluate 
an actuation parameter, and the actuation means between said start-up strokes and said halt strokes for is offered. 
[0043] In invention given in this paragraph, the control unit which can perform the control approach of the starting system of an 
internal combustion engine according to claim 1 can be offered. 

[0044] moreover, invention according to claim 23 — like — said clutch is a friction clutch and friction association of said friction clutch 
is controllable electric rotating-machine-wise, electric oil pressure-wise, or in oil pressure — it needs — if constituted, transfer torque is 
controllable through a friction clutch. If a hydraulic pump is used at this time, for example, since it drives in oil pressure, since oil 
pressure can be generated regardless of an engine speed, it is effective. In this case, the hydraulic pump itself can control a drive train 
control unit 

[0045] moreover, like invention according to claim 24, in order to supply the oil pressure force, the controllable hydraulic pump is 
formed regardless of the engine speed (n_m) - it needs — if constituted, even when the internal combustion engine has stopped, 
sufficient oil pressure force can be supplied. Therefore, as for a hydraulic pump, sufficient oil pressure force especially for [ of an 
electric rotating machine ] making a clutch close promptly, since it operates exactly at the rime of start up is already brought about at 
an early stage. 

[0046] moreover, transmission is a multistage automatic transmission, a fluid type converter, or automatic change-over transmission 
like invention according to claim 25 — it needs - if constituted, it will be effectively used also on the car (ASG) which equipped the 
car (AT) equipped with the multistage automatic transmission and the fluid type converter with automatic change-over transmission. 
Usually, the actuation means is formed in the above-mentioned transmission, and the actuation means makes it possible to set up a 
neutral location without propulsion of the car with which a start-up stroke is started in the meantime. When using a fluid type 
converter, it is effective if the hydraulic pump independent of the engine speed which can be used also for clutch control as an 
actuation means is used. Though natural, a hydraulic pump also with the same control of a clutch can also perform control of 
transmission. 
[0047] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained to a detail, referring to an 
accompanying drawing. In addition, in the following explanation and an accompanying drawing, duplication explanation is omitted by 
****** which attaches the same sign about the component which has the same function and the same configuration. 
[0048] (Gestalt of the 1st operation) The gestalt of the 1st operation is explained hereafter, referring to drawing I . In addition, 
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drawing 1 R> 1 is the block diagram showing the outline of the starting system of the internal combustion engine concerning this 
operation gestalt. 

[0049] First, as shown in drawing 1 , the starting system 10 concerning this operation gestalt has the electric drive system 14. This 
electric drive system 14 has the electric rotating machine 18 combined with a clutch 22 through a shaft 20. Therefore, the actuation 
system 14 can supply torque to a crankshaft 16 between an internal combustion engine's 12 start-up stroke, or a halt stroke. Moreover, 
association between a shaft 20 and the electric rotating machine 1 8 can also be formed through transmission 24. In this operation 
gestalt, de** is possible for the electric rotating machine 1 8 from a shaft 20, and it can also be driven as an AC dynamo if needed. 
[0050] The electric drive system 14 concerning this operation gestalt is designed as the so-called centrifugal-force start up. That is, 
after a centrifugal force is made into a high engine speed by the electric rotating machine 1 8, friction association between a crankshaft 
16 and a shaft 20 is performed by the clutch 22. 

[005 1 ] Starting system 1 0 has the drive train control unit 26 for making each component cooperate. A means to read and evaluate the 
actuation parameter of each component is formed in this drive train control unit 26. The selection approach of the actuation parameter 
to evaluate is mentioned later. Therefore, according to the actuation parameter by which it was read and evaluated, the amount of 
targets of the actuation means of each component is only set up through a drive train control unit, and this amount of targets brings 
about change of an actuation parameter here. 

[0052] Moreover, an actuation means is already incorporable in each component by the throttle valve, exhaust gas reflux equipment, 
or an internal combustion engine's 12 injection system. On the other hand, it can also have other external actuation means, such as a 
hydraulic pump 28, and starting system 10 can also adjust the clutch 22 and transmission 24 which are shown in this operation gestalt. 
[0053] Next, based on drawing 2 , the control approach of an internal combustion engine's start-up stroke or a halt stroke is explained. 
In addition, drawing 2 is the block diagram showing the outline of an actuation parameter required in order to control an internal 
combustion engine's start-up stroke or halt stroke concerning this operation gestalt. 

[0054] First, as shown in drawing 2 , the internal combustion engine 12 concerning this operation gestalt has sensor equipment, and 
actual engine-speed n_m, crankshaft include-angle alpha_m, and engine temperature theta_m are transmitted to the drive train control 
unit 26 at least by sensor equipment. In that case, in a confrontation measure, since the drive train driving gear 26 adjusts the amount 
of targets and the actuation means built in an internal combustion engine 12 can be set up, a start-up stroke or a halt stroke is 
controlled. 

[0055] As for the controllable clutch 22, it is desirable to be designed as opened without actuation by the drive train control unit 26. 
this — sliding of a car — or — rolling — it is prevented that the location of an internal combustion engine's 12 cam shaft changes. 
[0056] By the drive train control device 26, crankshaft torque md_kw and input-torque md eas of the electric drive system 14 to a 
clutch 22 are detected, and target crankshaft torque md kw soll or target input-torque md_eas_soll is set up. a clutch 22 - for 
example, oil pressure and an electric rotating machine — or it can drive in electric oil pressure. 

[0057] Target engine-speed n_em_soll or target torque md_em_soll of the electric rotating machine 18 can be adjusted using engine- 
speed n_em measured by the drive train control unit 26. Power transfer of the electric rotating machine 18 to a shaft 20 is directly 
performed by the medium transmission 30 like a graphic display through transmission 24. In the case of the former, the motion- 
transfer ratio i of transmission 24 is [0058]. 
[Equation 7] 

n_ge = - • n_ern, 
i 

[0059] It is alike and is determined more (however, n_ge: transmission input rotational frequency). Each Status_g indicates whether 
the gear stage is inserted or friction association is interrupted. 

[0060] The drive train control unit 26 can adjust the new actuation condition according to Vorgaben_g if needed. Transmission 24 can 
be constituted as a multistage automatic transmission or automatic change-over transmission. 

[0061] Furthermore, with the drive train control unit 26, the actuation parameter of other components of starting system 10 can be 
detected, or the amount of targets can be set up. Here, actuation condition Status_p of a hydraulic pump 28 and Vorgabe_p according 
to it are mentioned as an example. 

[0062] An internal combustion engine's 12 halt stroke can be performed as follows with starting system 10. 
[0063] That is, first, when stopping an internal combustion engine 12, transmission 24 is driven in the condition (namely, friction 
association to a transmission output shaft existing and twisting like) that the gear stage is not inserted. Therefore, actuation condition 
Status_g of transmission 24 is investigated and the gear stage inserted is removed if needed. According to engine-speed n_m, 
crankshaft include-angle alpha_m, and engine temperature theta_m, target torque md__eas_soll of the electric drive system 14 is 
transmitted to a clutch 22. 

[0064] Target torque md_em_soll according to the above-mentioned variate is set up to the electric rotating machine 1 8. In 
consideration of known friction of an internal combustion engine 12 and the compression moment, a clutch 22 is controlled, it is 
opened, and a halt location is defined, the crankshaft 16 only rotated this halt location as few as possible - it is - the inside of one 
cylinder of an internal combustion engine - an air-fuel - being chosen is desirable so that gaseous mixture can be lit. Furthermore, 
since a clutch 22 is controlled and opened, pendulum motion of an internal combustion engine's 1 2 cam shaft is prevented, and run- 
down recognition is improved. 

[0065] A halt location can be further changed also after a halt of an internal combustion engine 12 with the electric rotating machine 
1 8 and the controllable clutch 22. Therefore, torque md_eas which can be set up is added to an internal combustion engine's 12 
crankshaft 16 through a clutch 22, and this torque can act on an internal combustion engine's 12 hand of cut, or its reverse in that case. 
Therefore, a halt stroke can be controlled by the above-mentioned means, and the halt location of a request of a cam shaft can be set up 
with it. 

[0066] A clutch 24 can be made to open, in order to prevent sliding of a car, or change of a halt location depended for rolling when a 
car is turned OFF and has suspended the engine if needed for example. 

[0067] Next, based on drawing 3 , the control approach of the start-up stroke of the starting system concerning this operation gestalt is 
explained. In addition, drawing 3 R> 3 is a flow chart which shows the control approach of the start-up stroke of the starting system 
concerning this operation gestalt. 

[0068] First, as shown in drawing 3 , a new start-up stroke is performed based on the halt location recognized when an internal 
combustion engine 12 is suspended. A start-up stroke is controlled through the actuation parameter of the component of starting 
system 10. Assessment of the detected actuation parameter and setting out of the amount of targets according to it are performed inside 
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the drive train control unit 26. 

[0069] According to engine-speed n_m, crankshaft include-angle alphajm, and engine temperature theta_m, by the well-known 
approach, an internal combustion engine's 12 actuation means is adjusted, and a start-up stroke or a halt stroke is introduced at step SI 
(step SI). 

[0070] The above-mentioned actuation parameter is step S2, and it is used in order to compute target crankshaft torque md_kw_soll 
(step S2). According to target crankshaft torque md_kw_soll, adjustment of the actuation means of a clutch 22 is performed at step S3 
(step S3). 

[0071] In step S4, rotation pulse potential Dp_soll of the electric drive system 14 is calculated by juxtaposition to the above-mentioned 
means from engine-speed n_m, crankshaft include-angle alpha_m, and engine temperature theta_m (step S4). In addition, revolution 
pulse potential Dp_soll is the integral of the torque which the electric drive system 14 can output to a crankshaft 16 based on a 
revolution pulse, when a rotational frequency changes to an internal combustion engine's 12 starting speed n_Start. It is shown below. 
[0072] 
[Equation 8] 

Dp_soll "« {n_ge-n_Start)*theta_eas 9 

[0073] However, theta eas: Revolution moment of inertia of the electric drive system 14 

[0074] The electric drive system 14 has the electric rotating machine 18 and the gyrating mass combined with the electric rotating 
machine through the transmission 24 which has a change gear ratio i. Moreover, the part strongly combined with the shaft 20 of 
transmission 24 also belongs to it. It is shown in the following formulas. 

[0075] At step S5, target rotational frequency n_em_soll of the electric rotating machine 1 8 is calculated using the revolution pulse 
potential Dp. In that case, : in which the following formula is materialized about target rotational frequency nemsoll [0076] 
[Equation 9] 

n_em_soll = if *n Start\ 

\theta_eas ~~ j 

[0077] At step S6, adjustment of rotational frequency n_em of the electric rotating machine 18 is performed through a suitable 
actuation means (step S6). 

[0078] Revolution moment-of-inertia theta_ge of the part strongly combined with the shaft 20 of transmission 24 changes with 
suitable setting out (Vorgabe_g) for the actuation means of transmission 24. That is, in the case of a fluid type converter, the 
mechanical configuration about revolution moment of inertia or the gear stage inserted can be changed. When a fluid type converter 
has the bridge clutch in which a closed loop control is possible and in which an open loop control is possible at least, moment-of- 
inertia theta_ge of the part strongly combined with the shaft 20 of transmission 24 by closing of a bridge clutch can be increased. 
[0079] Similarly, theta_ge can be decreased by opening a bridge clutch. Furthermore, in step S7, the neutral location of the 
transmission 24 between start-up strokes is secured. It is because fixed association between a clutch 22 and a shaft 20 is formed 
through a clutch 22, respectively. 

[0080] A start-up stroke is decomposed into three strokes which continue mutually. (1) . — the 1st stroke before torque mdeas is 
transmitted to a crankshaft 12 from the electric actuation system 14, the 2nd stroke accompanying initiation of (2). torque 
transmission, and the 3rd stroke by reaching (3). internal combustion engine's 12 idling-engine-speed n_ll. 
[0081] Before an original start-up stroke, since preliminary positioning of an internal combustion engine 12 can be performed, a 
desirable start-up location is adjusted. Therefore, since rotational frequency md_eas is transmitted to an internal combustion engine's 
12 crankshaft 16 by driving the electric rotating machine 1 8 and a clutch 22 suitably, a revolution before [ suitable ] a crankshaft 16 or 
counterrotation is brought about. 

[0082] the case where an internal combustion engine is started according to a centrifugal force — the 1st stroke — setting — a 
centrifugal force — first — Event T — it is accelerated from 0 and rotational frequency n_Schliess is reached (see the characteristic 
curve 50 of drawing 4 ). if energy is fully stored in the centrifugal force to rotate — a clutch 22 — Event T - it is gradually closed down 
by 1 and an internal combustion engine 12 rotates (initiation of the 2nd stroke), then, the event T — a clutch 22 is thoroughly closed 
from 2 and the rotational frequency of a centrifugal force and an internal combustion engine 12 is in agreement (characteristic curve 
52). This is premised on the ability to make a clutch close promptly enough, and, in the electric oil pressure-actuation like an electric 
rotating machine or, it is guaranteed. 

[0083] In order to supply sufficient oil pressure force even when actuation of a clutch 22 is performed with oil pressure, and the 
internal combustion engine 12 has stopped though natural, the hydraulic pump 28 which is unrelated to engine-speed n_m must be 
formed, therefore, the hydraulic pump 28 - already - an early stage — especially - the electric rotating machine 18 - it must operate 
exactly at the time of start up. Thus, sufficient oil pressure force for making a clutch 22 close promptly is brought about. 
[0084] Further, a hydraulic pump 28 can be used as an actuation means, when using a fluid type converter in transmission 24. In that 
case, tile hydraulic system of transmission 24 is constituted so that a hydraulic pump 28 can suck a hydraulic oil out of a converter in 
the 1st stroke. In that case, braking to which it is sucked out of a converter between start-up strokes, therefore a hydraulic oil follows a 
high revolution and it of a centrifugal force first is not buffered by the loss in a converter. 

[0085] When an internal combustion engine 12 reaches idling-engine-speed n_ll, start up of a car is attained by it by which a hydraulic 
oil is filled for the first time (the 3rd stroke) with the suitable approach for a converter. The pressure flow and the volume style of a 
hydraulic oil can make the actual need of transmission 24 suit with a hydraulic pump 28 between transit 

[0086] Closing of the clutch 22 in the 2nd stroke can be further connected with engine temperature theta_m. Temperature rises and 
torque md_eas required for start up of the electric actuation system 14 which should be transmitted decreases simultaneously along 
with the viscosity of oil required for an internal combustion engine's 12 lubrication increasing in connection with it. Therefore, 
rotational frequency n_Schliess decreases with lifting of engine temperature theta_m. 

[0087] Moreover, it is also possible to set up the rotational frequency of the immobilization about nSchliess by which a centrifugal 
force must be accelerated to there in any case instead of the above-mentioned means, in that case, the event T — starting speed n_Start 
which is unrelated to an internal combustion engine's 1 2 temperature can be set up by changing the closing time amount of a clutch 22 
between 1 and T2. The closing stroke of a clutch 22 itself is controllable through the characteristic curve which can be set up 
beforehand. Friction association without a slip can be given for the first time, after reaching an internal combustion engine's 12 starting 
speed n_Start. 

[0088] a high revolution of an internal combustion engine 12 is supportable from T2 according to an example - an event - with the 
electric rotating machine 1 8, even after a clutch 22 is closed thoroughly. This exchange is preferably ended with the 3rd stroke, when 
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an internal combustion engine reaches idling-engine-speed n il. From this event, the electric rotating machine 1 8 can be switched to 
AC-dynamo actuation. 

[0089] In order to accelerate a start-up stroke, a fuel is already preferably injected in front of the injection valve of the cylinder which 
can perform the next combustion in the 1st stroke which has a high revolution of the electric rotating machine 18. It is because the 
period of the 1st injection continues often for a long time. In that case, after the first combustion, injection of a fuel is carried out like 
before and performed in front of the injection valve of a suitable cylinder. 



[Effect of the Invention] Since it has the drive train control device with which starting system was equipped with a means to read and 
evaluate an actuation parameter and the amount of targets of the actuation means between a start-up stroke and a halt stroke is set up 
by the drive train control device, a start-up stroke can be performed more certainly. 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the outline of the starting system of the internal combustion engine concerning the gestalt 
of the 1st operation. 

[Drawing 2] It is the block diagram showing the outline of an actuation parameter required in order to control an internal combustion 
engine's start-up stroke or halt stroke concerning the gestalt of the 1st operation. 

[Drawing 31 It is the flow chart which shows the control approach of the start-up stroke of the starting system concerning the gestalt of 
the 1 st operation. 

[Drawing 4] It is the graphical representation showing the time shift of the rotational frequency of the electric drive system concerning 

this operation gestalt, and an internal combustion engine. 

[Description of Notations] 

1 0 Starting System 

1 2 Internal Combustion Engine 

14 Electric Drive System 

1 6 Crankshaft 

1 8 Electric Rotating Machine 

20 Shaft 

22 Clutch 

24 Transmission 

26 Drive Train Control Unit 

28 Hydraulic Pump 



[Translation done.] 
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-?-^mm^>^r^mj&Ltcm^z) ®#>x. ?y 

o mm*&.w8i3£t>^miz%; &zb im z>&tzztix\,* 
zttmxte, >yt£<b%>? y^rmtf^ikizi® 

[0008] c^ac, f*jmmz&±2ttmz, 

rt«s«w&t6»s-fr*«^-tc, m.i>&mizmmz'froz 

bcOX'Z his') >ynxW, 1 cOy-T-yy+^WA 5 
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[00 09} 

. [ 0 0 1 0 ] 4ft. 5S2«o8S«"C«. «r»t^^*^H) 

A' 7 f 'j aj^*^^T'^> * ^ a rasa** h . L«:*«o 

St L=Sr ftixtfSr Sr^ft , tm^Jl-9 *- 9 <rr*fifc £ 

[00 11] 4ft. tg3<OgST'(i. ^V^Vfgf&T) 
»T«"C*> . 0!*.tfaB8tf?TRi: fflfi&Sftft ? 5 y f-* 

[0012]^t, *»flOlHB2. Jbie«*tf>IB]jH 
[0 0 13] 

*>. m^mnzum^mxn, &&<tt>. mmmm 

>7mtcr>mBM-£zti&fflffl*im*7 7v?-t. mm 
^-fe >*rmm* w-ra mmm 

b. »«KRt=ft»S*ufeB«(/t5 ^-^Sr^ffi-r^-te 
ttT*->T, mriE^KSiaJi. «&EIB»>'?9.X-*£a! 

f^s<o g ss#< , fa i e k 5 4 r h w ^Jtm^s «t 

[0014] *mMmcomwx'i±, tkmrnansm^ 
*—* £m&&A,x'mm-r2>^m*ffiz. ft vurh\« 
4 i/v\mm.tt Lxn k> , tmfmb&±imb com 

X'% •£> . 

iooi5]*fc, mem 2 iz%m<7)?m\(?>£ o iz , m 



common . Y=y47Y\s4 vwmmz £>owm® 
mum. wswiBsnM. **wi»fflww3*i*. pa 

wnitms. z<7)b%, mumm^zmwrr 
htz^zmK^>y^mm^ixif , ^isyismkbm 
mmzmKzmiX'Z s«T'M6ras. 

[00 16] mmt^-v^-zmm-this&wi., 

«W«^Sl/Eit-^ > h 3&«*)*»o TV v& *& 
tc{± . visits £ ft o fctf> 7 v y -f - 2r B8i£ $ - tf- 

t ^ y yyftx-m&izf&k-? h zbi*x%h. $ 4> tz , 

[0017]^, lt«iM3 t=SE«Of6W<0 J: d S 

*6»»*fc:<ttB? =7>7mtm^mmmz^^ >y^x-m 

mz£Jz»I1&5:fr±{Z.&lzm?& £?iz, M!ef?ib^ 

a, mtiizftmmMZikm-tzmiz? ? yrm&xz 
&tzivj>-%x^mm<r>m\,z, >^xmmz^K-th 

c\bb^m%W±.Q.W.b-t&ZbtfX'1zZ>. ^ 

[0018] . 11^114 tCie^O^HJco J; 5 (c, ^ 
Ififfitftati, IKRblBllKffik ^ 5 •y^lgifttci 0 . rt 

Z?m<7>®Mt,zW±-£ *±&c\btfiX'%&„ 

[ooi9] 4ft. mm 5 iz§m<7>m\co£ oiz, m 

mismfrmnfflWii, lulB^ 5 -y ^-Sr^LT 
OW^£#Jffll-r.g»x;gi:. l3IB«IIlisnSfll^>l§l«aK£' 
SUffll-t^X^t . MIS h7^S7ya VCD|g»)^^ 

fiiw-rsxsfc. srir-r*. ftKfltjjg-f 

[ 0 0 2 0 ] 4ft , 1**^6 izizmtttWcr) X o iz , g 
a^7>^t*h^^^'. xv^'vtUts^c. 77/yJWl 

[ 0 0 2 1 ] 4ft , W:£JB7 fcgea^RW^J: 3 1=. 1W 
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amm ®$m.<n s mmm. ( n _em_ s o 1 n 
ai-r-g»7t^c EteMv^mfacogsffi (d p _so i 
1 ) a*. 

[0022] 

Dp_soll = - n_ Star/) • theia_eas, 

[0023] ((1L. n_ge:h5y^S7y3>A 
^Elfsia. n_S tart: rt^gra<0«?IS[I]iKlfc . t 
h e t a_e a s : ^iEt&^X-rACDtitt^:— ^ V 

f£gC ( n_em_s o 1 1 ) li, m~F<7)5£ 

theta_eas - theta _welle 

[00 28] ({B L, the t a_we 1 1 e : «5<7>[I] 
Efitt^-^ > h , t h e t a_e m : "^MmW&COm 
fetltt^-^ >- h , theta_ge:f7^57^ 

[0 0 29] IM&K9(cett09Sq!^>J:d(z. mi 

gtc#ws*i4. *D<««-rn{i-, ttwj^o«rt=. i*i 

•y?-Z1frm<,zmM^-&ZtlZj:iO, @isimd_eas 

tfftmmmcvf^yfmizfcmzti&Gox'. r^y^m 
[0030] tti, m^mi oizMmoftwcoxoiz, 
cr>mM&nft-t&i<'V >y<omt#comi l zffimtfmttz 

ti&, tm<ffif£-l-tUf. timimzs&iztezzozk 
sflris. .rftli, J)S l oiSUHfflia^. UfLfcf 

[oo3i] ^, mim 1 1 izsdm&wj&z. a t=, 

[0032] tti , 1 2 tefB«tf>3MH<0 J: o Iz, 



[0024] 
[&5] 

n _em_sdll = <•( ft^ wg + „ Aor/\ 
\theta_eas ~ J 

[002 5] (i) : N5yxS y^ 3 ^SSSJtCJ: 0 

[0026] ±tz. Iff «^8tcffitt<05|HH(7) J: 3 t=. mf 
ffilUtetltt^:-^ V h (thet a_e as)li, tiT 

[0027] 
[&6J 

theta_em • /* + theta_ge, 
[0033]^, IS^JS 1 3 tcaStt<0«flH<0 i 3 iZ , 

mmnmi, ^>is>-i&mzfci,xs%.fezti&, m< 
m&mzm-t h t xcommfm^-t^z tizx*), m®. 

tfU&WZMM\^xm?iZitZ> Z\ £ . ftflMSHco 
[0034] 4^:, If 5<JI 1 4 tclS©c7)%B>lO J; 5 (= . 

mzm 2.<7ynmza\^x . MtRZ tifzi^v yrftx-tfrn 

It, ?=yV?mifX'% ht3f^<^LtztcifX', 
[0035] i/;, m^m 1 5 tl5ao%HJ<0«J: 3 IZ , 

7 y >7i-tf$E£izmj&ztitz@:i>WM\Bimmizj: K>^.m 

^0teSc n _ i uzm Ltem&iz , tj^L<itms^n 
mtti>izmT~?&. zcm&frt>n. wmmtmz* 

[0036] ifz. Mi&mi 6 tCiaSO^HJ^J: pfc. 
luteal 2 otrglcfc^T. SS^ix^Jtv^'v-Hlte^ 

*^^T0Sg^Cn_S c h 1 i e s s (,Z]}mZiX& . 

\£}&^&&bj}ftt,z+ftizx.*ji<-^£imz. t>tih t , ? 



! ( 6 ) 0 0 1 
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7 >y +£+MzmmizmrfiZ it 6 Zb&X'£2>Zb£mi 

i o iz LX ? =7 -v tzSbO+fttt& 
[0037]^, ft*3S 1 7 lZ9mv>?%ty<7)£ o IZ, 

m3<r>fxmzti\\x . mMm&mnmm*— 

y ^^missttca Lftfj&J: , a^ji 

£ OffiSJi , Jt^aU* < h v ^> T£> s . 

[0038] 4ft, m^mi 8^ie®^Bjo«ta{c, 
i>-\-ft%mEEJi z t & , Lft**o x , 

B#tc#»§n^CDT', ?7y^£iS3S(e|!?lj£;Sii;&ft46 
[00393 4ft, 1 9 IzimomicD* 3 . 

tfx-% zztzmmtLx&Ki. *tuzwm\B\mmm£ 

ttinmmmi¥com&t l zi l 3:&M-gtiX^Z> 
[ 0 0 4 0 ] 4ft. If^2 OtClSa^^BBoJ: 3 l=. 
HUE h7^$7y 3 VfiSSttsSrj ^T* o X , 

mittfkkLxm&x>-7tfffi%-£ix& , m<ffif&-tti 

i£, i&J£#yy"2 l coff&.X'i&EEX-J Jis&a w< 

-fizm^&ijmx'mK*-! /wwc $ n& . 
[004114ft. tt^ii2 1 izMmnzmnj: o iz. 
mzm 1 conwz to\,^x^>s<—? corns* 4 juwiaee 

v v>?~®$zmn_i 1 izmLtzm^iziwbx (is 
tzzi\xmw<7)%imj>>t*imz*&. mfpiz, m&j-^ 



K)^fii*^T LT v ^ ^ t h Z. t #T'# . -e-ixtc 

[00423 _ti sign ft*6 . , mm. 2 2 1= 

mtti^mmmt , mfmmizttmztuz, m»*?x 

mnithmmmt, mm 

[00433 *mm<7)miX'ii, msmi tciattort 

[0044] 4ft. ff^S23tcie®^BJO«fc3tC. 
b # . 0yi.(i'?SEE6^tc|gS&-r?.ftft«4JBE^>'rSr<Sffl 

•rfxtf. ^>^>®mmbi*mmizimz%>±x'Z &cr> 

[0045] 4ft, lta<JS24tcie®O^BjoJ;3tc. 
?SJE^)^lll»r2»fti6lC, ^iS^Mim. (n_m) t 

BE* *jHil-*-*ii: Lft^'oT. ?iJE^V7' 

f^BS*i&<0"C, ^v-y^-Srffl^lcK^S-l*-^>ft^+ 
fl-fcttEEfctffc ft ^> $ . 

[0046] 4ft , it jgm. 2 5 fcrgeauoiBDJtf) i 3 iz . 

h5^S7y3y*W-Nvf7?h5^S >y 
3 >- . SSf**3 V> S- ^ 4 ft tt S ttW^ b7^5 y 
^ 3 yt* ^» , *0< » BltWKf . h Vf - y ^ h 

7^S7X3 ^fcSSfteea^^-^^fflti-ftSH (A 
T) tzi>. &mWWih7>x$. y is? >ZffitfcW-M 

(asg) izi>&jm*>iz&m$ti.2>. a^{i±ieh5>- 
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<T>MW £> , m-cr>mi±#>7X"ft oZb tfXZ -i. . 
[0047] 

m. arcoMmRz/mnmrniz^^x , m-nmm&xs 
m^^-t^m&mmiz^^xii, m—^^n-t^z 

[00483 (mi nmmcomm) tar. m 1 £*sbl 

[oo493*-r. iai iztf-tj: o iz, ^mwmmizfr 
frhtkmrnwi oti, mmm^^^ 1 4^wrs. 

C:om^i|g»l>'^.7 i A14ti, «20j^Lt^57f 

r, ig»^^ 1 4«. rtM^w i 2 nihmm 4 tz 

& . . N2 0 fc 1 8*>iatf>Sr& 

Sr. h7yx*7y 3 y24^LTMtSihfcr 
*^S©g/HtctJV>-C{4, TOUHHRl 8J4, 4ft 2 

[oo50] ^mtmmizfrfr&wMmMi'X'rA. 1 4 

8(c4 9 , ftfr^&<XvMsMH!tfc:£*vc*» 
?5-yf-2 2{c4 9?^>:?lE&l 6 i:W2 0 i:<7)|g 

[0051] mu^ki oii, &mmmm*w,MZ-£& 

H?-frhW ^IMitlgSX 2 6 tc(4 , #flfj£g#ROfE» 

[0 0 5 2] «^S{4, H;UiTRi3#, 

jisgilgi^l^SIMl 2^Rft^^XT-AtcJ; *) . & 

S 1 0 **, fiRRif jiUB&K^T 2 83r b'cr>m<09\-&&i?^ 
SSrW-TS .1 fc & , :*30*JBJBfc:i*-$-? 77f22 
^>N5>-X5 •vi>'3>'2 4£m&T&Ztl>X'&&. 
[0053]»;(;, E 2 , rt&ffiUH^ttitfr 



[0054] i2(:*ti a fc:. *2lttfflft5£d> 

frznmmmi 2(4. -fe^+^a^^rL, ^wmmz 

1 P h a_mS.t/"^>-> ; >?gSt h e t a__m#*. 

lyyxs* >mmmm 2 6 t^sa $ n £ . * co^-grt , 

Sttn^atfc^T, AMI 2fcrtj£§ix&«fe#|?£ 
£. K7>( >-gE»SIB2 6t;:J: 9 Bilious 

[00 5 5] $»JfflI^rSt^:^7-yf-22ti > V^J^hU 
■i >MfflmS2 6lz£&mft%:LXfflMLX^& X olz 
WLWcZtlX^&criljm&L^. Z\CDZblzJ:r), mcr> 

[0056] H5-f -XbUJ y$fJigI2 6tcj:D, ^ 
9 W h m d _ k w b 7 7 -y f- 2 2 ^<7)m«IEiJj 
WfAl 4c^A^Jh/W^md_eas^Jii^ixT > 
B1^7y^ttWmd_kw_sol l£>-I.V^ia 
lAAWmd_eas_sol ^ 
77f22li, «aji.(4?SJE, «»IlIte^47t:{4«MvSff 

[ o o 5 7 ] nm\simm 1 8 <7) § m^mm. n _ e m _ s 

01 ia^lJEih/^rad_em_sol 1(4, 

a y'huj >mm%m2.6\,z£ *)w%.ztiti®mkn_ 

em£&mLXiim-t&Zb&X'Z&. $&2 O^coWM 

ItLX , ^ S ^(il^o J: a {; t H h 7 yx S 7 3 y 

3 o tc 4 9 ia^^ix § . Hfr#c7)^tc{4 , h^yxs 

•yy 3 y24 OSWeU^rfSSJt i <i. 
[0058] 
[»7] 

1 

n_ge = - • n_em, 
i 

[00 59] JCj:Oi*jeS*t* (ML, n_ge : h5 
•/ v-g VA^JlHl^SSc) . #St atu s_g(4, 

[0060] izmzm&x. ^y^yhu-omm^m 

2 6J4. Vorgaben_gt;i£it^liLUiai«ffi 
^tifi^^-pClfc^T-^-S.. h5yx5 y^a y24 

{4 . ^a* - h7f7?h7yxS7y 3 yittiSi 
«h7yx$7y 3 yfc Lr«fi!t-r§ c: t . 

[006 1 ]$A>(C, F^-f 7'hL--f >$9»SgB2 6fc: 

4 0. temmw i o of6w«jig5i3R<^satt/ -c 7 ^ - ^ * 
mmL, fo&\>msmmzmfe-t&zib&X'Zh. zz 

X'IZMb LX , mS.^>y°2 8cr>mMW&S t a t u s 
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_r>k*tUZfettzVo rgabe_ P 5:ftf|,. 

[00623 ftMmm 1 2 n&Mimt . tmmm i o 

izj: 0 . MTCO J; 3 ^Hff-T & .1 i: **-CS -i» <, 
[0 06 33 BD^. i"^. rtMm 2 £ffib£-£&i# 

tblZ h7>XS 7 y a y 2 4 SOfEtMfc® S t a t u s_ 

1 p h a_m&lA'j:>'v>'?gjKt h e t a_mtCjEl. 

md_eas_sol 1 tf&M^tlZ) . 
[0064] m»@!K« 1 8 lc*f LT , JJE£*fc:fSt 
fc|gWmd_em_so 1 1 **i&5g£;fT.i, . 
1 2 £7)l5l*ncO^StXS^^:-^ V h £#Jt LT . 

ti& „ a^&ffitfaati, ^7^«i6 h tin 

iR$fT.-2»c0^ifi Ll^. ££>fc:. ? 5 y^- 2 2 
frdPSS^ft&OT'. «M1 2<7>#A^:7h<7)J6 

[oo 6 5] ffih{4a«i§4>ic, mt&niiK^i 8t$f]ffli 

TO* ? ^ y ^ 2 2 lei 9 . rtftlttm 1 2 <offih«Tfc 
"Ca^«r8&0rh/^md_e as**rt«MW8l 2ct>?5 
Ml 2<0HME*"i*itc. ft S V Mi^jS^MB^S CI i: # 

[0066] fBKtcjECT. mM^'xv^'^Sr^-^^S 

^Tf?ih lx ^hi&siz , mm* mmcofEmt izamff 

*)lzJ:&&itm.Wcr>3Z-it£W5±-r&fcMZ, 7 5>y^-2 
4 S-raStS-frS £ fc § . 

[00673 mz , m 3 Clo'^T . ^HMJB^tC*** 1 

i£ ir^-t 7 o — -y — h T"£> & „ 
[0 0 683 ft. 03^-ridt, 9fU4MMfS 

7^7>W y«|0P&a 2 6 0|*ig|S-e*T;biX& . 
[00 69] Xf '/TSlt'li, x>i/^lH]|EiS:n_ 
m, fy^fUftlga. 1 ph a_mMxyyy;SSt 
he t a_rn(CJEtT. ^jH^ffiT'. MM1 2« 



6 (Xf7 7S 1 ) . 

[00703 ±§mmJ-<7*-?li. Xf'y7S2t. 
gI?7y?»N^md_kw_sol 1 £m&t& 

fzMz&m2ti& (xf7/s2) . mm?7>7mh 

/^md_kw_s o 1 HCiCtT, Xf7/*S3t, 
^77f22 ^f^S«0lHfc&**T;bii4 ( ^T- -y y'S 
3) . 

[007 1 3 Xf77 S4T'<4, ±§ttmz*tLXM.m 
tC. HliKl&n_m, ?7>^ltMalpha_mRy 
xyyyjggth e t a_m£>£, , m^iglfiv-X^^ 1 
4c7)lH]|Ky^xm{iDp_s o 1 IfimS-Ztlh (Xf 

7 7-S4) . *B, 0K>'NVUxm{2Dp_s o 1 Hi, 
StsSbPrtflNMIS 1 2 Ot6»liH6»n_S tart tc£ 
fl:Lfc*£-fc:, mMIBiS^x^ 1 4#llH£/WXt:r« 
-^^-Ciy^^^fll 6^Jil^TS=-i. Wl^OBta-T* 

W.TlZ7jk-t. , 
[00723 
[SC83 

Dp_soll = {n_ge - n_ Stari) • theia_eas, 
[00733 fi L , thet a_e a s : ttMIgffri'X 

1 4 coiuigtstt^e— X y h ) 

[0 074 3 mmiES&^X^Al 4{4, miftHHSSIl 8 
h, ^j£J±i Sr*-f-S h7>"XS -y5/ 3 >^2 42:^LT 

7t. h7yXi7y3y24«, W2 0fcMSl(c*g-^$ 
aTV^gP7>i>. ^ixCKL-C^-S.. «T<0*tcSrf. 
[0075]Xf77-S5t, JUiK/NV^mCiD P Srffl 
^tt«Ml 8c7)@g[UKS!tn_em_s o 1 1# 
$t&>htLZ>. ^-<7)^-^SmiH]tK^:n_em_s o 1 1 

[00763 
[^C93 

n_em soil = t [ **~ S0tt +n StarA 
{theta_eas ~ ) 

[00773 Xf 7S6 Ti4, L 
T , m»H»glS 1 8 iOHlE^ n _ e mCOpS^ff^ftS 
(Xf77S6) . 

[0 078 3 b7>XS 7y3>24«, $4 2 0 h SH 
tc«S-&S*t3t«B5^l3(B«tt*-^ yhthet a_g 
e{4. h7yxS7-/ 3 y24 c^S^e^Tt^^jS S 
^fS^ (Vorgabe_g) t,z£ >0%£'ft't&. SP*>, 

^r«6=Sr, ^ % =Sr< fc t»B3^-7"$W^rtg^r7 'J y 5 y 
7yxi7y 3 y24(?), «20 tmrniz^^titz^ 

ft^mti^-* Vhtheta_ge Z t 



[00793 mmiz. 7*v y is? ? v+&mtsct& z t 

tm2 onm<r>mfem%&-&$:mfctz>frtiX'hz> . 
[0080] temnmit, 3-o(r>mAzmm-t&ftm<,z 
ftftzztiz. ( i ) . mMW^iBi&^^Ai 4*^i? 

(2) . Wl^f5M^C#?SS20:ffiI, 

(3) . F*l&JgWl 2c7)7M H'J>-^"lIIfeSn_l It: 

jt-r-s. ^ t iz x &m3onm. 
[oo8i] *&<Dttiim'ifmcDmiz, t^mrnm 120^ 

ffi®M.&ib teffo Z. h.ifiT^ SOT, *? 4 U ^»ftS 

2 2&miMl l zmW)-t&Zt<,Z£r). @eS!:md_eas 
#F*J$*tSlia 1 2<7)7y>?mi 6MraSSft.-g.OT". ? 

ft&. 

[0082] j&O^KJ: 9ft*mi»£$te»i£-t*:&«-S- 

\,z, m 1 ^fg^fc^-c^c^^'*-rB#*T 0 fyt?~M8L 

ZiXX\s\W&.n_Sc h 1 i e sstltl. (l24eD!f# 
14lffii§£ 5 0 2r#BS ) . IhUk-T S SS'l>;>J 1*1 Ic-HHcx 
Srfi^z. hiXh t, ?77f2 2 fr'H^ST 1 TiXmzm 

mztix, ftmmmi 2j)mm$ixz> (m2cr,nm^>m 

%}) . B$ J !lT2frt>7 7-y^~2 2i)^£:t l zfflf& 

ztix . i&wj t ftmmm 1 2 commit- wc?& m 
ttftiS5 2) . z\tm, 7?-y^z-i-jfizmmizmf$.z 

ttZZttfX'^hZtZmmt LT&O. Wim»lHl 
[0083] ^mctfh , ?77f22 ^lEM^SBET' 

wbtt &m&izi±, ftmwm 1 2 &ff± lx^z m^x- 

^^mK^mm-thtzib^z, xi^vilHBRn_ 
m h (i§H«<0*V ^EEzK^T* 2 8 SrRltSrfrJtilfSr £>3r 
^. fl!otilfiBE,-K^r2 8«. -rrtc^tc, fttcttflb 

^. C:<Di:3t;:LT?5vf-2 2£ffli$&cHj££^.g>it 

[0 084] ?SJE^VT2 8(i:, h7^Sy 

7>-X57y 3 y24 <7)?iE£|K<3 , iiEE;tf >-7° 2 8 

?m<7>mte , 4 -TrAEE^t -i w s'— ? © v> if} $ 

*it. A£oTiS'C^<o?eiiwiKfc-€-*Lt=a<«i»{±. 
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[0085] rtftflftRI 1 2.tfiT4 Y V >?\B\m®Ln_ 1 

^&?ji£TiiijBE?M ;u#Wc $ it-S , -Wei 0 *M 

Rtf (WlSUi . ?4BS^ >r 2 8 tc <£ 0 h 5 5 -/ '> a 
>- 2 4^H^Offi5tiS^-$-t*-S Z t . 
[0086] ^2C0fi : S{Cfc(tl>^7 y^2 2^^ 
(i, $^lCX>->>>-^t h e t a_mi:IiJftltS; 

Hn*fc:«»flWrra6^^7 s -A 1 4 ^i&K^^^fE^T 
^IW^md_easW$ni>. Lti>'oTxy 
^?Stthet a_mO±#lCffoTlHltESi:n_Sc 
h 1 i e s s*^jl^-f-.S>„ 

[0087] ±fE#aoft*>otc. ^-m^ 

t S'^tj ^'-e i 4 Tim $ tmtf =S: 6 $r v \ n _ 
S c h 1 i e s stcov^TOS^<7)I3KSi:Sr^-rS<I 
i: t ^I«gTS)S . -e<?)^tC{i . UT2 tfOHT' 

^7>y^-2 2cofflfigB#^^^bS^ChlcJ:0. ^ 
mmi 2^SBKt=W»<0«rV^tt»ll«eRn_S t art 
^IS^-T-SvIt^-CSS. 9 : y y^2 2<7>mffim&W 
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